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<110> MARINE BIOTECHNOLOGY INSTITUTE CO.. LTD. 

<120> A NOVEL CAROTENO I D HYDOROXYLASE GENE AND A METHOD FOR PRODUCING HYD 
ROXY CAROTENO ID AND A NOVEL GERANYLGERANYLPYROPHOSPHATE SYNTHETASE GENE 

<130> FP-042PCT 

<150> JP 2003/388165 
<151> 2003-11-26 

<150> JP 2004/165919 
<151> 2004-06-03 

<160> 32 

<170> Patent In Ver. 2. 1 

<210> 1 
<211> 519 
<212> DNA 

<213> Brevundimonas sp. 
<400> 1 

ttcgatgcgg ggccgacggt catcaccgat ccttcggcgc tggaggagct gttcgagggc 60 

gcggggcgca agctgtcgga ctatgtcgaa ctgctgccgg tcgccccctt ctatcggctg 120 

tgctgggaag acggcgacgt cttcgactac gtcaacggcc aggacgagct ggaccgccag 180 

atcgtcgccc gcaacccggc cgacaaggag ggctatcgcc ggttcctggc ctattcccag 240 

gacctgctga aggaaggcta tctgaagctg ggcgccgtgc cctttctgga cttcgccagc 300 

atggtcaagg cggcgccgga gttgatgcgg ctccaggcct ggcggtcggt ctatgacaag 360 

gtcgccggct atatccagga cgagcatctg cgtcaggcct tcagctttca ctccctgctg 420 

gtgggcggca atccgttcgc cacctcatcg atctacgccc tgatccacgc gctggagcgg 480 

cgctggggcg tctggttccc gcgcggcggc accggcgcc 519 



<210> 2 
<211> 11991 
<212> DNA 

<213> Brevundimonas sp. 

<220> 
<221> CDS 

<222> (10748).. (11518) 
<400> 2 

gaattccccg tgaagatgcg gggttcccgc ggtcagacgg aaagacccta tgaaccttta 60 



ctatagcttc gccttggcgt tagcgaccgt 
cggggcgcca gctctggtgg agtcgtcctt 
aaccgaggac cgttatccgg tcccgggaca 
cgcctcccaa agtgtaacgg aggcgcgcga 
gtcgagtgca atggcataag ctcgcctgac 
agtcggccat agtgatccgg tggtcccgag 
tactctaggg ataacaggct gattttgccc 
cctcgatgtc ggctcatcac atcctggggc 
ccatttaaag tggtacgtga gctgggttca 
gccgtgggtg ttcgaagctt gagaggatct 
tacctctggt gtacctgtca tggcgccagc 
ataaccgctg aaagcatcta agcgggaaac 
gtggaagact accacgttga taggccaggt 
ggtactaata atccgatcgg tttgatcgtt 
tgacccgatg atcgtcacga caatgtcttc 
gtggctatgt cggaggttcc ccacccgatc 
gagccaatgg tacttcgtct caaggcgcgg 
ggacagccga tgatgaaaaa cctatcgaac 
gggatggagc agcccggtag ctcgtcaggc 
tgctcccgca cccaaacaat caagccgctg 
gaacccccaa gcccgcgccc ccatcccgga 
tgaactggat cgtatgttcg aacgggcggt 
gcgtcgcggt tccgttcatc agggccacag 
tctccgacag cacgacgcaa tccgagaccc 



atgtgtagga taggtgggag actatgaaac 120 
gaaataccac ccttactgtc gttgacgtct 180 
tggcgtggtg ggtagtttga ctggggcggt 240 
tggtgagctc agagcggtcg gaaatcgctc 300 
tgcgagactg acaagtcgag cagagacgaa 360 
tggaagggcc atcgctcaac ggataaaagg 420 
aagagtccat atcgacggca aagtttggca 480 
tggagcaggt cccaagggta tggctgttcg 540 
gaacgtcgtg agacagtttg gtccctatct 600 
gtccctagta cgagaggacc gggatggaca 660 
tgtgcagcag ggtagctaag tatggaatag 720 
taacctcaaa acaaggcttc gctgaggatc 780 
gtggaagcgc ggcgacgcgt gaagcttact 840 
tctcagcaaa actcattcga tgatcatcaa 900 
tcatcatccg ctgtccgcct cgttgacctg 960 
ccattccgaa ctcggtcgtt aagccctcca 1020 
gagagtaggt cgccgccggg tctaccaggc 1080 
ccttcttcct ccacaaacca cccctgccgc 1140 
tcataacctg aaggtcgcag gttcaaatcc 1200 
gatcaacgat ccagcggctt tttgctgcct 1260 
cccgaacgcc aagcgtcggc tctcaaggag 1320 
cgatcgggcg gccgccgtcg cgcgaggggg 1380 
ccgcctcgcc gaacccgtag cccggacggc 1440 
ggccgtcggc acgcccaatg catcgcagtc 1500 



gaaccctgac gtcgtccaag acgggcgctg 
acgtcttggg ctgcgccttg gccggatcgg 
caagagcgaa cagcagggcg aggggcatgg 
acgccgccgt gttcccttcg ccgacacaaa 
agcagccttg gatcaagact cgccgcgcca 
gtggtgttcg tggtggcggc cgaagtggaa 
gccgctgctg cgggcgtggt gggcgtcggc 
ccaggtgccg aaggtgaaga gctgaagcgc 
caggagattg gccggccgcg cccccaggcc 
gaccgccatc tcgcgccagc cgaaataggt 
ggcgcggggc gccggggcgt aaaagtccgg 
ggcgtggtgc gccgtcttca gccgatcgaa 
ccggccgact gcggcgttca gccgcggccg 
atgggcgacg atgaaaaggc cgaccgacaa 
gatcaccaga ctggaggtgc cccagcggtg 
ccatcccgcc acgatcattc ccgccagggt 
gcggggctcg gcgacggcgg cggtcatgga 
atccgggcgg cttgcccgcc acgcccgccc 
ccccgacagt tccgcgccgg accttttgct 
ggccctgcgc ctgtcccagg tccggcccga 
ccggctgggc gggatccata cctggtcctt 
ggcgtggatc gcgcccctga tcgcctgtcg 
gttcgaacgg cggttggtca ccggctattg 
ggtgacccag gccctggcgg ggcgcatcgt 



aggattgggc ggccgccttg atcccgccgg 1560 
cggcgggcgc cggcgtcgaa ctgagggcgg 1620 
gccatttcct tctcacctat aaggcccgga 1680 
ggtcgccgaa caggcgttcg gcggcccgca 1740 
caaacgccac cagggccgcc agggggtgag 1800 
gcaggtgagc agggaaagaa cggggccgta 1860 
gaacggctgg tcggtgtggc ggtgcggcag 1920 
tgaaagcagg gccggcgcgg cccagaaggt 1980 
gaagagggcg atcaggacca gggcggtcag 2040 
gcgaaagaag ttcaggaacc agggaaggaa 2100 
gtcgtcggcc gtgccgggcg cggcgtggtg 2160 
gcggaagccc gcatagagcc ccagggtcag 2220 
tcccggcgcc agggagccgt gcatggcgtc 2280 
ccaggtctgg accgctacga tcgccgggac 2340 
aaaatagacg ccgtagacgt gcaggctccc 2400 
cagaccgatc caggtctggc gcgggacgat 2460 
ccttgtttaa cccaggccgg cgtcggacgc 2520 
gtgccacctg tcgcggatgc aggccgccgc 2580 
gctggggggc ggcctggcca acggccttct 2640 
actggacgtg cggatcgtgg aggcggccga 2700 
cttcgaggcc gatctgacgc cggcgcagcg 2760 
ctggcccggc tattccgtgc ggtttccggc 2820 
cagcgtgacg gccgaacggt tcgccgaggc 2880 
caccggcgcc gccgtcgtct cggccgggcc 2940 
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gaccgaggcg gtcctggcgg acgggcaccg gctgacggcc cgggcggtca tcgacggccg 3000 
ggggccgacc gctgcgccgg acctggccct ggggtttcag aaattcgtcg gcctggaggt 3060 
gcggctgacc gcgcctcacg ggctgaagga accgatcgtc atggacgcct gcgtcgatca 3120 
gtcagggggc tatcgcttcc tctatgtcct gcccttcgac gaccggaccc tgctgatcga 3180 
ggacacccgc tacaccgacg gcgacgacct ggatcacgac ctgttccgaa cgggcgtcag 3240 
ggactacgcc gcgcagcggg gctgggtcat agagacggtt ctgcgcgagg aggagggggt 3300 
gctgccggtc gccctggacg gcgacatcgc cgcccatctg aagcggctgg ggccgacggc 3360 
gctgagcggc ctgcgcgccg gtctgtttca tccgactacc ggctattccc tgccggacgc 3420 
ggtgcggctg gcggatcatc tggcggagcg tatcgaagcg gcgccggacg gcccggccct 3480 
ggcccaggtc atccgtcgcc atgcgcgcga cgtatgggcg caaagaggct tttatcggct 3540 
gctgaaccgc atgctgtttc gggccgcgcg gccggatcag aggtacaggg tgctggagcg 3600 
gttctatcgc ctgcctcagc cgctgatcga acgcttctat gcgggggaga cgaccttggc 3660 
cgacaaggcg cggatcctca gcggcaaacc cccggtgccg atcggcgccg ccctgacctg 3720 
tctggtcgaa agaggacgtg cgtgatgcga gcagcagtga tcggatcggg gttcgggggg 3780 
ctgtcgctgg ccattcgcct tcagacggcg gggatccaga ccacggtctt cgaggcgcgc 3840 
gacctgccgg gcggccgggc ctatgtctat aaggacaagg gctatacctt cgacgccggg 3900 
ccgaccgtca tcaccgatcc ttcggcgctg gaggagctgt tcgagggcgc ggggcgcaag 3960 
ctgtcggact atgtcgaact gctgccggtc gcccccttct atcggctgtg ctgggaagac 4020 
ggcgacgtct tcgactacgt caacggccag gacgagctgg accgccagat cgtcgcccgc 4080 
aacccggccg acaaggaggg ctatcgccgg ttcctggcct attcccagga cctgctgaag 4140 
gaaggctatc tgaagctggg cgccgtgccc tttctggact tcgccagcat ggtcaaggcg 4200 
gcgccggagt tgatgcggct ccaggcctgg cggtcggtct atgacaaggt cgccggctat 4260 
atccaggacg agcatctgcg tcaggccttc agctttcact ccctgctggt gggcggcaat 4320 
ccgttcgcca cctcatcgat ctacgccctg atccacgcgc tggagcggcg ctggggcgtc 4380 
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tggttcccgc gcggcggcac cggcgccctg atccaggcca tggtgcggct gtttcaggac 4440 
ctgggcggcg aaatccggct gaacagtccg gtcgagcgga tcaccctggc gaacgggcgc 4500 
gccgacgggg tggtggtcgg cggccaggcc ctggccttcg acatggtcgc ctccaatgcg 4560 
gacgtggtcc acacctatca gcgcctgctg ggccaggagc cgcgcggccg caaggagggg 4620 
gcgcgtctgg cctccaagcg gcattccatg tccttgttcg tcatctattt cggcctgaag 4680 
cgggtccacc cggaggtgcg ccaccacacg gtgcttttcg gcccgcgcta ccgcgagctg 4740 
atcggcgaaa tcttcaaggg gccggacctg ccccaggact tttccctcta tctgcacgcc 4800 
ccgacccgca ccgatccgtc cctggcgccc gagggatgcg acgccttcta tgtgctggcg 4860 
ccggtgccgc acctggcctc ggccgacatc gactgggcgg tcgaggggcc gcgctatcgc 4920 
gaccgggtcc tggcctatct ggagcagcac tacattcccg gcctgacggc ccatctggac 4980 
acctgccgca tcttcacgcc cgtggatttc cgcgaccagc tgaacgccca ccagggctcg 5040 
gccttctcgc tggagccgat cctgacccag agcgcctatt tccgcgtcca taatcgcgac 5100 
gaccagatcc ccaacctcta tttcgtcggc gccggcaccc atccgggcgc gggcgtgccg 5160 
ggggtggtgg gctcggccaa ggccaccgcc ggcttgatga tcgaagatgc ggggcggacc 5220 
gcatgagcga cgccgtcctg gaccacagcc gccagtcgat ggagcagggc tccaagagct 5280 
ttgcggccgc cgcccggctg tttccggcgg ccattcggga cgacgcctgg atgttctacg 5340 
cctggtgccg ccattgcgac gacgagatcg acggccaggt cctgggccat ggggcggtcg 5400 
gcatcgaccc ggtcctggcg gggcgcaaac tggtcgaact gcgcgaacgc acggccgccg 5460 
ccctggccgg agagccgcag acggacccgg tcttcaccgc ctttcagcgc gtcgccgccc 5520 
gccacgccat tccggcagag gaggcgatgg acctgttgca ggggttcgag atggacgtgg 5580 
agggccgccg ctacgacacc ctggaggaca cgctggacta cgcctatcac gtcgccggcg 5640 
tggtcggggt gatgatggcc cggatcatgg gggttcagga cgcgccgacc ctgcgccgcg 5700 
cccaggacct gggcctggcc tttcagctga ccaacatcgc ccgagacgtg gtggaggacg 5760 
ccaagggcgg gcgggtttat ctgcccggcc agtggctgga cgaggcgggc gtgccgcgcg 5820 
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accaggtcga tcagccccgg catcgtcagg ccgtcgccca tacggcccag cggctggtgg 5880 
cggcggcgga gccctattac gcctcggcgc gctggggctt gcgcgatctc aatccgcgct 5940 
cggcctgggc cgtcgccacg gcgcggggcg tctatcgcgc catcggccgc cacgtctcgc 6000 
gctcgggcgc cacggcctgg gacggccgga cctcggtcga caaggcgggc aagctggccc 6060 
tggtggggcg cggggccctg atcaccctgt ggtgcaagac cctggacgcc tggcgtgaac 6120 
cgccgccgcg cccggccctg tggacccaca tctgacggcg ctcagcgccc ggcgcgtctg 6180 
tgctccatca tcacggccag ggcgatcccg gccagaccca cgccgcccag ggcggcccag 6240 
ccggccagga ccccggcgtt gaagtcgccg cgccagatca gggcctgata ggtctccacg 6300 
gcccaggcat ggggcgtgat ccagcccagg gcgcggaagg cttcgggcat caggaagcgc 6360 
ggcgccatcg acccgcccag ggccgccagc agcagggcga cgaaggtggt caggggctgg 6420 
gcctgttcgc gcgaccgaca ggccgccgtc agggccaggg ccacccccgc cgcgcacagg 6480 
gcgaccaggg cggcggtcag gagcgccgcc gccgcctgcc aaaacgcaag atccggcagc 6540 
cgaggccagg ccgccaggaa gacggccgcc gactgcatca ggccgaccgt cgtcagccag 6600 
atcgcccgtc ccgccagtat gggcgccgtc ccgccccgcg ccagggccag ccgcgcctgc 6660 
aggcccgagc gccgttcgtc caacccgccc atggcgccgt gcatggcggc gaagaagacg 6720 
aacatcacgc tgaccgcccc ggcgtaatag gcggcctgga cgtcgccctg cggccccacc 6780 
tggcggacgg ggacgtcgcg cgacgggggc gcgggccgac cggccagggc cgccgccgca 6840 
gggaccagcc gcgcctgaag cgccgccgcc gccacgtctc gacccgccgc cgacaccacc 6900 
gtcagctggg gcgcgcctgc atcgtcgcgg gtgatcagaa cgccggcgtc ggcgcggccg 6960 
tcgatcacgg cccgctccac cgcctgggcg tcgtccagac ggcgaaggcg cggccccaga 7020 
tcccgcgaca gcgcctcgcc gacggcggcc gcggccgggg tgcgcgccgc atcgtgcagg 7080 
gccacgctgg cgtcgatgtc gccacgcgcc ccggcgccga agacggcggc gaacagcaga 7140 
tagaccaggg gcggcaaaac cagggtcagg gccatgcccg aacggtcccg ccagaagccg 7200 
cgcgcccagg cgcccgccac cgccatcatg acgaggcgtc cgacagatgg gcgaccaggt 7260 
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cgtccaggcc ggggcgacgc acggcgacct cgcccccctc ggcgtccgcc tcgggcgaaa 7320 
ccctctgggc cgcgcccagg gcgtcctcgc acagcagccg ccattccagc ccgtccttgg 7380 
agggcgccag acccgactgg gcgaaccggc tcgcggccag gcgcgaggcg ggccgcggca 7440 
gtttgacgac cagcagccgc gccaggccga aggcctgacg cagcagggcc ttgggcggtc 7500 
cttccgccag cagccggccc tgggccagga cgccgatccg atcggccgtc tcggagacga 7560 
aggcctcgtc gtggctgatc agcagacagc cggcgcccgc ctggaccgtc tcgcgcaggg 7620 
cggacgacag gacgacgcgg gcggcggcgt ccaccccttc ggtcggttcg tcggcgatca 7680 
gcaggcgcgg gcgcccgacc agggcggcgc tgaggttggc gcgccgacgc catccgcccg 7740 
acagtgaatg aaccggctcg tccgccctgg gggcgcatcc ggtcagggcc agggcccgct 7800 
ccaccgccgc agggcggttg gaacggggaa ggccgcacag ggccgcgacc gccgcgacgt 7860 
tctcgcgcgg cgtcagggcg ggaaagaggg cgcagtcctg gggcgcaagg ccgatgcgtc 7920 
cgcgacgggg cgcgccttcg ccggccgtcg cccgcccgcg ccggacgggg atcaggccgc 7980 
aggccacccg agccgccgtg gacttgcccg ccccgttcgg acccagcagg gcgtaaacct 8040 
ctccggccgc gacggtcagg ttgaaatcgc gcagcaccgg cccttcgccg tagcccgcct 8100 
cgacgtcctt cagaaccagc gccggcgcga cgctagcgtc caagttcggc ctgccggaag 8160 
agatgaagga cataggtcgt cagggggctg tcgtgcccga ccgcctcggc cgcccgggcc 8220 
agtgactggc gcaccccggc gcggacccgg ccttcgcccc acaggtccac gaaggtggtc 8280 
acgccctgat cctgacccac gtccttgccc aaggcctcgc tcgtcgaaca ggcgtccatc 8340 
aggtcgtcgc aaagctggaa ggcgaagccg accgcttcgc cgaaggcggc gagacgcgcc 8400 
aggtcgtccg catcgccgcc gcccatccgg ccgccgcccc gcgcggccgc gacgaacagg 8460 
gcgccggtct tcagatcgtt gatccgacgc agggcgacca cgtcgcgctg aacgggatcg 8520 
tcgcgcagat cgcgcatctg gccctcggcc aggccgtcga agccgatcgc ctgcgtcaaa 8580 
tcgtccaggg cgcccagccg cgcctccgac ggcgcccggc tttgcagaat cagccgggtc 8640 
gattggttca aaagggccac ggccgccagc acggccgcat cctcgccgtg gcggcggtgc 8700 
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agggtcggct gaccgcgccg caaggccgca tcatccatac agggcaggtc gtccagaacc 8760 
agggaggcgg catgggccat ttcgaccgcg caaccgaaat ccagggcgtc ctcggcccgc 8820 
ccgccgacgt gcgcggcggc caacatggcc acgaccggcc tgacccgctt gcccggtccc 8880 
agcagggcct cgcgcgcggc gagggctaaa agaccgtccg atgagggcgc cgtctcggcc 8940 
agccggtcct gcaccaggcc acgcagattc tcgggcgact gaggttcggg gtccgacacg 9000 
ggctggggcc ttaagccgac gatcgccata cgggtctcct gatgtccttc gacagtcgcg 9060 
ttgcgaccct gggctgacgc attatgatca catacggcat cacgactgcg tcggatgcaa 9120 
cccgccagag catgatcgtt tcggagggaa ccgctaggag cgtttgcgat gcccaccccc 9180 
gacgacgccc tgatccgacg caaggacgaa cacatcgacc acgtgcgggc cggacggggt 9240 
ctcagcggcg cgtcctcggg actggaggcg gtgcgtttcg tccatgacgc cttgccggac 9300 
ctggccctcg accagatcga cctgtccgcc cgtttcctgg ggcggcggct gaacctgccc 9360 
ttcctgatca gttcgatgac cggcggcccg tcgcgggccg aggcgatcaa tgcgcggctg 9420 
gccgaggcgg cccaggccct gggcgtggcc ctggcggtcg gctcccagcg cgtcgccctg 9480 
gagacggccg gcgggtccgg cggctcgggc ttggggccgg atctgcgccg ccgggcgccc 9540 
gacgccctga tcctggccaa tctgggggcg gtgcagttcg ccctgggcta tggggtggac 9600 
gaggcgcgcc gggccatgga gatgatcggc gccgacgccc tgatcctgca tctgaatccg 9660 
cttcaggaag gcgtccagcc cgagggcgac cgcgactggc gcggcgtggc ccaggggatc 9720 
gagcggatcg ccgccgcctt tccgggccag gtggtggtca aggagaccgg cgccggcctg 9780 
tcggccgccg tcgcccggcg cctggccgac atgggcgtcg cggccctgga cgtggcgggg 9840 
gcgggcggca ccaactgggg cctgatcgaa ggggcgcggg ccaccggcgg gcgggccgag 9900 
gccttggccg cccccttcgc cgactggggg gtgccgacgg cccgcagcct ccgcgactgc 9960 
gcccaggccg ccccggacct ggggctgatc ggctcgggcg ggatcaagga cggtctggat 10020 
gcggcccgcg ccgtccgcct gggggccgat ctggtcggcc aggccgccgg ggtgctggag 10080 
gcggccctga cctcgaccca ggcggtggtc gatcatttcg agctgatggc ggcccagctg 10140 
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CggC ICgCC I 


gi i ic igcac 


gggctccgcc 


gatctggegg ccctcgctca 


ggcgccgctg 10200 


c iggaagagc 


cccgct tctg 


agccagt t eg 


gccttcagcg cccgcgccga 


ccgcacccac 10260 


agaaagccga 


aggagacgca 


gect tegege 


gtgegcaegg cgtgatgcag 


acggtgcgcc 10320 


tggatgcgcc 


gcgtccagaa 


gccggaccgc 


ceggaaaage ccgtcgggaa 


ccgccggtgc 10380 


accaggccgt 


cgtggaagaa 


gaaatagacc 


atcccatagg ccgtgatccc 


caggccgacc 10440 


ggcagggccc 


agggccacag 


gtgcagaccc 


acggccacca tgacgatggc 


eggggeggeg 10500 


aagaccacgg 


cgaacaggtc 


gttcttctcc 


agggggtgat cgtgcggctc 


atgatggctg 10560 


cggtgccagg 


accacaggaa 


accgtgcatc 


acatageggt gcatgatcca 


ggcgaacgcc 10620 


tccatgccca 


aaaaggcggt 


caggaacagc 


gcgatccacg tcagccaggc 


catggcccca 10680 


gcataggcgg 


tttgatccgc 


cttcgccacg 


acttgaccgc cgcagggatt 


tgaccgtctg 10740 



tgccccc atg ttg agg gat ctg etc ate ace ace ctg gcg ctg age ctg 10789 
Met Leu Arg Asp Leu Leu lie Thr Thr Leu Ala Leu Ser Leu 
1 5 10 



ate ate ggc ctg cgc tat ctg ctg gtc ggc gcg gcg gec cat ggg ctg 10837 
lie lie Gly Leu Arg Tyr Leu Leu Val Gly Ala Ala Ala His Gly Leu 
15 20 25 30 

ctg tgg gec ggg gcg ggc egg gga egg gcg ctg aac ctg egg ccg ccg 10885 
Leu Trp Ala Gly Ala Gly Arg Gly Arg Ala Leu Asn Leu Arg Pro Pro 
35 40 45 

gcg atg aag cgc ate cgc gee gag ate gtc gee tec ctg ate gee tgc 10933 
Ala Met Lys Arg lie Arg Ala Glu lie Val Ala Ser Leu He Ala Cys 
50 55 60 

ccc ate tac gec ctg ccg gcg gec ctg gtg ctg gag ctg tgg aag egg 10981 
Pro Me Tyr Ala Leu Pro Ala Ala Leu Val Leu Glu Leu Trp Lys Arg 
65 70 75 

ggc ggg acg gcg ate tac age gat ccc gac gec tgg ccc ctg tgg tgg 11029 
Gly Gly Thr Ala lie Tyr Ser Asp Pro Asp Ala Trp Pro Leu Trp Trp 
80 85 90 

ctg ccg gtc agt ctg ate gtc tat ctg ctg gcg cac gac gee ttc tac 11077 
Leu Pro Val Ser Leu Me Val Tyr Leu Leu Ala His Asp Ala Phe Tyr 
95 100 105 110 
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tac tgg gtg cac agg gcc ctg cat cac ccg cgc gtc ttc ggc tgg gcc 11125 
Tyr Trp Val His Arg Ala Leu His His Pro Arg Val Phe Gly Trp Ala 
115 120 125 

cat gcc gaa cac cac egg teg cgc gac ccc age gcc ttc gcc tec ttc 11173 
His Ala Glu His His Arg Ser Arg Asp Pro Ser Ala Phe Ala Ser Phe 
130 135 140 

gcc ttc gac ccg gcc gag get gcg gcc ace gcc tgg ttc ctg ccc gcc 11221 
Ala Phe Asp Pro Ala Glu Ala Ala Ala Thr Ala Trp Phe Leu Pro Ala 
145 150 155 

ctg gcc ctg ate gtg ccg ate cac tgg ggc gtg gcc ctg ace ctg ctg 11269 
Leu Ala Leu Me Val Pro Me His Trp Gly Val Ala Leu Thr Leu Leu 
160 165 170 

acg ctg atg teg ctg acg gcc gcc ctg aac cat gcg ggg cgc gag gtc 11317 
Thr Leu Met Ser Leu Thr Ala Ala Leu Asn His Ala Gly Arg Glu Val 
175 180 185 190 

tgg ccc gcc gcc tgg ctg gag egg gcg ccg ctt cgc tgg ctg ate acc 11365 
Trp Pro Ala Ala Trp Leu Glu Arg Ala Pro Leu Arg Trp Leu Me Thr 
195 200 205 

gcc acc cac cac gac gcc cac cac aag egg ttc aac gga aac tac ggc 11413 
Ala Thr His His Asp Ala His His Lys Arg Phe Asn Gly Asn Tyr Gly 
210 215 220 

etc tat ttc cag ttc tgg gac cgc tgg gcc ggg act gag gtt teg gcc 11461 
Leu Tyr Phe Gin Phe Trp Asp Arg Trp Ala Gly Thr Glu Val Ser Ala 
225 230 235 

gcc ccc teg cca cca tec ccg gtc ate cct cca gag egg ccc tea gcg 11509 
Ala Pro Ser Pro Pro Ser Pro Val Me Pro Pro Glu Arg Pro Ser Ala 
240 245 250 

cct ctt egg tgateggett ggtcagggcg ggcgtgggcg cccaggccgg 11558 

Pro Leu Arg 

255 

tcgccatctg cagtatggac gaegaggeca gacgtccccc gccgctcatg gcgatgaccc 11618 

gcagggagtc cctcaaatgc cgggtgtcca tgatgaagtt cagcccgtcg cggtccggca 11678 

tcagaatgtc caccagcacg gcgtcgggcg accagtcctc gacgatccgc aacccgtcgt 11738 

tgaccgttgc tgeggtcagg acttggcaac ccagccgttt cagcatctcc tccagatgaa 11798 
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gcagaaccag cgaatcgtcc tcgatcacgc agactttcac gcccaacctc cagatgcgat 11858 

cagggggaac taacggatga atcccatgtt gcgtcaactc ggaagacggc gtttccgact 11918 

ggccatcgcc ttggcgggcg cggtcgtgac cctgcttctg gcggccactg gggtgacgct 11978 

gcaacgagaa ttc 11991 



<210> 3 

<211> 774 

<212> DNA 

<213> Brevundimonas sp. 

<220> 
<221> CDS 
<222> (1).. (771) 

<400> 3 

atg ttg agg gat ctg etc ate acc acc ctg gcg ctg age ctg ate ate 48 

Met Leu Arg Asp Leu Leu lie Thr Thr Leu Ala Leu Ser Leu lie lie 
15 10 15 

ggc ctg cgc tat ctg ctg gtc ggc gcg gcg gee cat ggg ctg ctg tgg 96 
Gly Leu Arg Tyr Leu Leu Val Gly Ala Ala Ala His Gly Leu Leu Trp 
20 25 30 

gec ggg gcg ggc egg gga egg gcg ctg aac ctg egg ccg ccg gcg atg 144 
Ala Gly Ala Gly Arg Gly Arg Ala Leu Asn Leu Arg Pro Pro Ala Met 
35 40 45 

aag cgc ate cgc gec gag ate gtc gee tec ctg ate gec tgc ccc ate 192 
Lys Arg lie Arg Ala Glu lie Val Ala Ser Leu lie Ala Cys Pro lie 
50 55 60 

tac gee ctg ccg gcg gee ctg gtg ctg gag ctg tgg aag egg ggc ggg 240 
Tyr Ala Leu Pro Ala Ala Leu Val Leu Glu Leu Trp Lys Arg Gly Gly 
65 70 75 80 

acg gcg ate tac age gat ccc gac gec tgg ccc ctg tgg tgg ctg ccg 288 
Thr Ala lie Tyr Ser Asp Pro Asp Ala Trp Pro Leu Trp Trp Leu Pro 
85 90 95 



gtc agt ctg ate gtc tat ctg ctg gcg cac gac gee ttc tac tac tgg 
Val Ser Leu Me Val Tyr Leu Leu Ala His Asp Ala Phe Tyr Tyr Trp 
100 105 110 



336 
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gtg cac agg gcc ctg cat cac ccg cgc gtc ttc ggc tgg gcc cat gcc 384 

Val His Arg Ala Leu His His Pro Arg Val Phe Gly Trp Ala His Ala 
115 120 125 

gaa cac cac egg teg cgc gac ccc age gcc ttc gcc tec ttc gcc ttc 432 
Glu His His Arg Ser Arg Asp Pro Ser Ala Phe Ala Ser Phe Ala Phe 
130 135 140 

gac ccg gcc gag get gcg gcc acc gcc tgg ttc ctg ccc gcc ctg gcc 480 
Asp Pro Ala Glu Ala Ala Ala Thr Ala Trp Phe Leu Pro Ala Leu Ala 
145 150 155 160 

ctg ate gtg ccg ate cac tgg ggc gtg gcc ctg acc ctg ctg acg ctg 528 
Leu lie Val Pro Me His Trp Gly Val Ala Leu Thr Leu Leu Thr Leu 
165 170 175 

atg teg ctg acg gcc gcc ctg aac cat gcg ggg cgc gag gtc tgg ccc 576 
Met Ser Leu Thr Ala Ala Leu Asn His Ala Gly Arg Glu Val Trp Pro 
180 185 190 

gcc gcc tgg ctg gag egg gcg ccg ctt cgc tgg ctg ate acc gcc acc 624 
Ala Ala Trp Leu Glu Arg Ala Pro Leu Arg Trp Leu Me Thr Ala Thr 
195 200 205 

cac cac gac gcc cac cac aag egg ttc aac gga aac tac ggc etc tat 672 
His His Asp Ala His His Lys Arg Phe Asn Gly Asn Tyr Gly Leu Tyr 
210 215 220 

ttc cag ttc tgg gac cgc tgg gcc ggg act gag gtt teg gcc gcc ccc 720 
Phe Gin Phe Trp Asp Arg Trp Ala Gly Thr Glu Val Ser Ala Ala Pro 
225 230 235 240 

teg cca cca tec ccg gtc ate cct cca gag egg ccc tea gcg cct ctt 768 
Ser Pro Pro Ser Pro Val Me Pro Pro Glu Arg Pro Ser Ala Pro Leu 
245 250 255 

egg tga 774 
Arg 



<210> 4 
<211> 257 
<212> PRT 

<213> Brevundimonas sp. 



<400> 4 

Met Leu Arg Asp Leu Leu Me Thr Thr Leu Ala Leu Ser Leu Me 
15 10 15 



Me 



13 



Gly Leu Arg Tyr Leu Leu Val Gly Ala Ala Ala His Gly Leu Leu Trp 
20 25 30 

Ala Gly Ala Gly Arg Gly Arg Ala Leu Asn Leu Arg Pro Pro Ala Met 
35 40 45 

Lys Arg I le Arg Ala Glu I le Val Ala Ser Leu I le Ala Cys Pro lie 
50 55 60 

Tyr Ala Leu Pro Ala Ala Leu Val Leu Glu Leu Trp Lys Arg Gly Gly 
65 70 75 80 

Thr Ala lie Tyr Ser Asp Pro Asp Ala Trp Pro Leu Trp Trp Leu Pro 
85 90 95 

Val Ser Leu Me Val Tyr Leu Leu Ala His Asp Ala Phe Tyr Tyr Trp 
100 105 110 

Val His Arg Ala Leu His His Pro Arg Val Phe Gly Trp Ala His Ala 
115 120 125 

Glu His His Arg Ser Arg Asp Pro Ser Ala Phe Ala Ser Phe Ala Phe 
130 135 140 

Asp Pro Ala Glu Ala Ala Ala Thr Ala Trp Phe Leu Pro Ala Leu Ala 
145 150 155 160 

Leu lie Val Pro Me His Trp Gly Val Ala Leu Thr Leu Leu Thr Leu 
165 170 175 

Met Ser Leu Thr Ala Ala Leu Asn His Ala Gly Arg Glu Val Trp Pro 
180 185 190 

Ala Ala Trp Leu Glu Arg Ala Pro Leu Arg Trp Leu Me Thr Ala Thr 
195 200 205 

His His Asp Ala His His Lys Arg Phe Asn Gly Asn Tyr Gly Leu Tyr 
210 215 220 

Phe Gin Phe Trp Asp Arg Trp Ala Gly Thr Glu Val Ser Ala Ala Pro 
225 230 235 240 

Ser Pro Pro Ser Pro Val Me Pro Pro Glu Arg Pro Ser Ala Pro Leu 
245 250 255 



Arg 
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<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 5 

tacgaattcg atgcccctcg ccctg 



<210> 6 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 6 

tagaggatcc tcaaggagtg aactggatcg ta 



<210> 7 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 7 

tacgaattcg atgaccgccg ccgtcg 



<210> 8 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 8 
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tagaggatcc tcaagactcg ccgcgccaca a 



<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

tacgaattcg ctgtcgcgga tgcaggc 

<210> 10 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:prirner 
<400> 10 

tagaggatcc tgcggttcag cagccgataa aa 

<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 11 

tacgaattcg atgcgagcag cagtgatcgg a 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 12 
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tagaggatcc aagctcttgg agccctgct 



<210> 13 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

tacgaattcg atgagcgacg ccgtcct 



<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

tagaggatcc tcagatgtgg gtccacagg 



<210> 15 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 15 

tacgaattcg atgatggcgg tggcgggc 



<210> 16 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 



<400> 16 



17 

tagaggatcc cccacatctg acggcgct 



<210> 17 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 17 

tacgaattcg atgtccttca tctcttccgg c 



<210> 18 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 18 

tagaggatcc accgccatca tgacgagg 

<210> 19 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

tacgaattcg atggcgatcg tcggcttaa 



<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 



<400> 20 
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tagaggatcc ctagcgtcca agttcggcct 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 21 

tacgaattcg atgcccaccc ccgacgacg 

<210> 22 
<211> 30 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 22 

tagaggatcc tcagaagcgg ggctcttcca 



<210> 23 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 
<400> 23 

tacgaattcg atggcctggc tgacgtggat 



<210> 24 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequencerprimer 



<400> 24 
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tagaggatcc tcaggcgccg ctgctggaa 



<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Drimer 
<400> 25 

tacgaattcg atgttgaggg atctgctcat ca 



<210> 26 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 
<400> 26 

tagaggatcc tcaccgaaga ggcgctgag 

<210> 27 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 27 

tacgaattcg atgctgaaac ggctgggtt 



<210> 28 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:primer 



<400> 28 
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tagaggatcc ctatttccag ttctgggacc g 31 

<210> 29 
<211> 486 
<212> DNA 

<213> Brevundimonas sp. 

<220> 
<221> CDS 
<222> (1).. (483) 

<400> 1 

atg gcc tgg ctg acg tgg ate gcg ctg ttc ctg acc gec ttt ttg ggc 48 

Met Ala Trp Leu Thr Trp Me Ala Leu Phe Leu Thr Ala Phe Leu Gly 

15 10 15 

atg gag gcg ttc gcc tgg ate atg cac cgc tat gtg atg cac ggt ttc 96 
Met Glu Ala Phe Ala Trp lie Met His Arg Tyr Val Met His Gly Phe 
20 25 30 

ctg tgg tec tgg cac cgc age cat cat gag ccg cac gat cac ccc ctg 144 
Leu Trp Ser Trp His Arg Ser His His Glu Pro His Asp His Pro Leu 
35 40 45 

gag aag aac gac ctg ttc gcc gtg gtc ttc gcc gcc ccg gcc ate gtc 192 
Glu Lys Asn Asp Leu Phe Ala Val Val Phe Ala Ala Pro Ala Me Val 
50 55 60 

atg gtg gcc gtg ggt ctg cac ctg tgg ccc tgg gcc ctg ccg gtc ggc 240 
Met Val Ala Val Gly Leu His Leu Trp Pro Trp Ala Leu Pro Val Gly 
65 70 75 80 

ctg ggg ate acg gcc tat ggg atg gtc tat ttc ttc ttc cac gac ggc 288 
Leu Gly Me Thr Ala Tyr Gly Met Val Tyr Phe Phe Phe His Asp Gly 
85 90 95 

ctg gtg cac egg egg ttc ccg acg ggc ttt tec ggg egg tec ggc ttc 336 
Leu Val His Arg Arg Phe Pro Thr Gly Phe Ser Gly Arg Ser Gly Phe 
100 105 110 

tgg acg egg cgc ate cag gcg cac cgt ctg cat cac gcc gtg cgc acg 384 
Trp Thr Arg Arg Me Gin Ala His Arg Leu His His Ala Val Arg Thr 
115 120 125 

cgc gaa ggc tgc gtc tec ttc ggc ttt ctg tgg gtg egg teg gcg egg 432 
Arg Glu Gly Cys Val Ser Phe Gly Phe Leu Trp Val Arg Ser Ala Arg 
130 135 140 
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gcg ctg aag gcc gaa ctg get cag aag egg ggc tct tec age age ggc 480 
Ala Leu Lys Ala Glu Leu Ala Gin Lys Arg Gly Ser Ser Ser Ser Gly 
145 150 155 160 

gcc tga 486 
Ala 



<210> 30 
<211> 161 
<212> PRT 

<213> Brevundimonas sp. 
<400> 30 

Met Ala Trp Leu Thr Trp lie Ala Leu Phe Leu Thr Ala Phe Leu Gly 
15 10 15 

Met Glu Ala Phe Ala Trp lie Met His Arg Tyr Val Met His Gly Phe 
20 25 30 

Leu Trp Ser Trp His Arg Ser His His Glu Pro His Asp His Pro Leu 
35 40 45 

Glu Lys Asn Asp Leu Phe Ala Val Val Phe Ala Ala Pro Ala lie Val 
50 55 60 

Met Val Ala Val Gly Leu His Leu Trp Pro Trp Ala Leu Pro Val Gly 
65 70 75 80 

Leu Gly lie Thr Ala Tyr Gly Met Val Tyr Phe Phe Phe His Asp Gly 
85 90 95 

Leu Val His Arg Arg Phe Pro Thr Gly Phe Ser Gly Arg Ser Gly Phe 
100 105 110 

Trp Thr Arg Arg Me Gin Ala His Arg Leu His His Ala Val Arg Thr 
115 120 125 

Arg Glu Gly Cys Val Ser Phe Gly Phe Leu Trp Val Arg Ser Ala Arg 
130 135 140 

Ala Leu Lys Ala Glu Leu Ala Gin Lys Arg Gly Ser Ser Ser Ser Gly 
145 150 155 160 



Ala 



22 



<210> 31 
<211> 897 
<212> DNA 

<213> Brevundimonas sp. 

<220> 
<221> CDS 
<222> (1).. (894) 

<400> 31 

atg gcg ate gtc ggc tta agg ccc cag ccc gtg teg gac ccc gaa cct 48 

Met Ala lie Val Gly Leu Arg Pro Gin Pro Val Ser Asp Pro Glu Pro 
1 5 10 15 

cag teg ccc gag aat ctg cgt ggc ctg gtg cag gac egg ctg gec gag 96 
Gin Ser Pro Glu Asn Leu Arg Gly Leu Val Gin Asp Arg Leu Ala Glu 
20 25 30 

acg gcg ccc tea teg gac ggt ctt tta gee etc gee gcg cgc gag gee 144 
Thr Ala Pro Ser Ser Asp Gly Leu Leu Ala Leu Ala Ala Arg Glu Ala 
35 40 45 

ctg ctg gga ccg ggc aag egg gtc agg ccg gtc gtg gee atg ttg gec 192 
Leu Leu Gly Pro Gly Lys Arg Val Arg Pro Val Val Ala Met Leu Ala 
50 55 60 

gee gcg cac gtc ggc ggg egg gee gag gac gee ctg gat ttc ggt tgc 240 
Ala Ala His Val Gly Gly Arg Ala Glu Asp Ala Leu Asp Phe Gly Cys 
65 70 75 80 

gcg gtc gaa atg gee cat gee gec tec ctg gtt ctg gac gac ctg ccc 288 
Ala Val Glu Met Ala His Ala Ala Ser Leu Val Leu Asp Asp Leu Pro 
85 90 95 

tgt atg gat gat gcg gee ttg egg cgc ggt cag ccg ace ctg cac cgc 336 
Cys Met Asp Asp Ala Ala Leu Arg Arg Gly Gin Pro Thr Leu His Arg 
100 105 110 

cgc cac ggc gag gat gcg gec gtg ctg gcg gee gtg gee ctt ttg aac 384 
Arg His Gly Glu Asp Ala Ala Val Leu Ala Ala Val Ala Leu Leu Asn 
115 120 125 

caa teg acc egg ctg att ctg caa age egg gcg ccg teg gag gcg egg 432 
Gin Ser Thr Arg Leu He Leu Gin Ser Arg Ala Pro Ser Glu Ala Arg 
130 135 140 

ctg ggc gec ctg gac gat ttg acg cag gcg ate ggc ttc gac ggc ctg 480 
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Leu Gly Ala Leu Asp Asp Leu Thr Gin Ala Me Gly Phe Asp Gly Leu 
145 150 155 160 

gcc gag ggc cag atg cgc gat ctg cgc gac gat ccc gtt cag cgc gac 528 
Ala Glu Gly Gin Met Arg Asp Leu Arg Asp Asp Pro Val Gin Arg Asp 
165 170 175 

gtg gtc gcc ctg cgt egg ate aac gat ctg aag acc ggc gcc ctg ttc 576 
Val Val Ala Leu Arg Arg lie Asn Asp Leu Lys Thr Gly Ala Leu Phe 
180 185 190 

gtc gcg gcc gcg egg ggc ggc ggc egg atg ggc ggc ggc gat gcg gac 624 
Val Ala Ala Ala Arg Gly Gly Gly Arg Met Gly Gly Gly Asp Ala Asp 
195 200 205 

gac ctg gcg cgt etc gcc gcc ttc ggc gaa gcg gtc ggc ttc gcc ttc 672 
Asp Leu Ala Arg Leu Ala Ala Phe Gly Glu Ala Val Gly Phe Ala Phe 
210 215 220 

cag ctt tgc gac gac ctg atg gac gcc tgt teg acg age gag gcc ttg 720 
Gin Leu Cys Asp Asp Leu Met Asp Ala Cys Ser Thr Ser Glu Ala Leu 
225 230 235 240 

ggc aag gac gtg ggt cag gat cag ggc gtg acc acc ttc gtg gac ctg 768 
Gly Lys Asp Val Gly Gin Asp Gin Gly Val Thr Thr Phe Val Asp Leu 
245 250 255 

tgg ggc gaa ggc egg gtc cgc gcc ggg gtg cgc cag tea ctg gcc egg 816 
Trp Gly Glu Gly Arg Val Arg Ala Gly Val Arg Gin Ser Leu Ala Arg 
260 265 270 

gcg gcc gag gcg gtc ggg cac gac age ccc ctg acg acc tat gtc ctt 864 
Ala Ala Glu Ala Val Gly His Asp Ser Pro Leu Thr Thr Tyr Val Leu 
275 280 285 

cat etc ttc egg cag gcc gaa ctt gga cgc tag 897 
His Leu Phe Arg Gin Ala Glu Leu Gly Arg 
290 295 



<210> 32 
<211> 298 
<212> PRT 

<213> Brevundimonas sp. 



<400> 32 

Met Ala lie Val Gly Leu Arg Pro Gin Pro Val Ser Asp Pro Glu Pro 
15 10 15 



24 



Gin Ser Pro Glu Asn Leu Arg Gly Leu Val Gin Asp Arg Leu Ala Glu 
20 25 30 

Thr Ala Pro Ser Ser Asp Gly Leu Leu Ala Leu Ala Ala Arg Glu Ala 
35 40 45 

Leu Leu Gly Pro Gly Lys Arg Val Arg Pro Val Val Ala Met Leu Ala 
50 55 60 

Ala Ala His Val Gly Gly Arg Ala Glu Asp Ala Leu Asp Phe Gly Cys 
65 70 75 80 

Ala Val Glu Met Ala His Ala Ala Ser Leu Val Leu Asp Asp Leu Pro 
85 90 95 

Cys Met Asp Asp Ala Ala Leu Arg Arg Gly Gin Pro Thr Leu His Arg 
100 105 110 

Arg His Gly Glu Asp Ala Ala Val Leu Ala Ala Val Ala Leu Leu Asn 
115 120 125 

Gin Ser Thr Arg Leu lie Leu Gin Ser Arg Ala Pro Ser Glu Ala Arg 
130 135 140 

Leu Gly Ala Leu Asp Asp Leu Thr Gin Ala Me Gly Phe Asp Gly Leu 
145 150 155 160 

Ala Glu Gly Gin Met Arg Asp Leu Arg Asp Asp Pro Val Gin Arg Asp 
165 170 175 

Val Val Ala Leu Arg Arg lie Asn Asp Leu Lys Thr Gly Ala Leu Phe 
180 185 190 

Val Ala Ala Ala Arg Gly Gly Gly Arg Met Gly Gly Gly Asp Ala Asp 
195 200 205 

Asp Leu Ala Arg Leu Ala Ala Phe Gly Glu Ala Val Gly Phe Ala Phe 
210 215 220 

Gin Leu Cys Asp Asp Leu Met Asp Ala Cys Ser Thr Ser Glu Ala Leu 
225 230 235 240 

Gly Lys Asp Val Gly Gin Asp Gin Gly Val Thr Thr Phe Val Asp Leu 
245 250 255 



Trp Gly Glu Gly Arg Val Arg Ala Gly Val Arg Gin Ser Leu Ala Arg 
260 265 270 



A 
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Ala Ala Glu Ala Val Gly His Asp Ser Pro Leu Thr Thr Tyr Val Leu 

275 280 285 

His Leu Phe Arg Gin Ala Glu Leu Gly Arg 

290 295 



